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Less visible but no less significant in China's early global health aid was the role of hospital construction. China's first hospital construction project was building a 100-bed tuberculosis sanatorium in Mongolia in 1959. 13 This less-known assistance program signaled the start of infrastructure building as a critical part of China's global health aid. In 1969, China built a hospital in Tanzania as part of its growing involvement in the region. In much of Africa and other parts of the world, however, these efforts were overshadowed by the greater health assistance provided by the United States, the Soviet Union, and their allies.
Another Chinese contribution to global health during this period was the discovery of the antimalarial drug artemisinin through a military research program. This top-secret effort was initiated to help North Vietnamese troops suffering from malaria in their jungle warfare during the Vietnam War. Artemisinin later gained WHO's recognition as an antimalarial in 1993 14 and eventually earned a Nobel Prize for Medicine in 2015 for the Chinese scientist, Dr. Tu Youyou, who discovered the medicine. Nowadays, artemisinin is one of the few medical innovations from China that has been approved by WHO. In East Africa, artemisinin combination therapy (ACT), became the preferred treatment for malaria ten years ago. 15 China's Current Global Health Activities (1980s to Present) Two government white papers on China's overseas development aid, published in 2011 and 2014, did not contain detailed data on development health aid (DHA). A few research papers on China's DHA made inconsistent estimates using data mostly from online or unpublished records. Perhaps the understanding of the scale and scope for each DHA activity is more meaningful. Currently, China's DHA activities can be grouped into the following categories: CMTs, hospital construction, pharmaceutical and equipment donations, public health and health security programs, and health professional training programs. 16 According to a forthcoming book, since 1963, China has sponsored and built more than 150 hospitals in foreign countries, its CMT program cumulatively dispatched more than 25,000 medical professionals to 51 African counties and provided health care for more than 280 million patients, its artemisinin donations reached 40 million people outside China, the international emergency humanitarian response teams reached out more than 60 times, and more than 20,000 foreign health professionals were trained. 17
Chinese Medical Team Program
The primary goals of the CMT program are to provide expert medical services to the host population and to train local health care professionals on-site. 9 A bilateral agreement between China and an aid recipient country on sending a CMT is usually first processed by China's National Health Commission. The agency will then ask a designated provincial government to make decisions on the number of health professionals and their different disciplines for the mission. Once in the host country, the teams are overseen by the Chinese embassy's Economic and Commercial Counselor's office. Most teams consist of the health professionals with necessary medical specialties, a team leader, a translator, and a chef. The size of the teams ranges between a half dozen to more than 100 people, with an average of 20-30 members per team. In 2017 alone, 1,059 Chinese health care workers served in long-term CMTs (rotations of six months to two years) in 51 countries, helping address the gap in the global health workforce. 10 Although most of the CMTs were dispatched for routine clinical operations, China also sent teams to perform specific advanced procedures, such as cataract surgeries, cleft lip repair, and congenital heart disease surgeries. 18 The criticisms of the CMT program pointed out that the program has remained mostly unchanged in terms of its organization and management for 60 years, with little internal or external evaluation since its inception. 19 CMTs also focus exclusively on clinical treatment instead of combining clinical work with public health prevention programs or health care system building. Suggestions have been made to centralize the demand and providers for CMTs instead of letting individual provinces be the primary respondents, diversify and open the selection of health professional at the national level, and align CMT program activities with the local public health system, China's other health aid programs, and the other international donor programs. 20
Hospital Construction
China has carried out more than 150 foreign aid projects by building or upgrading clinics, hospitals, antimalaria centers, medicine storage, medical centers and labs, and centers for disease control. Between 2013 and 2017, China completed the initial planning of 50 heath care facility infrastructure implementation projects, 70 percent of which were in Africa. In recent years, hospital construction was often accompanied by local infrastructure development (roads and power generators) and donations of Chinese medical equipment and medicines. 21 One example is the 100-bed Sino-Congo Friendship Hospital completed in 2013 in Brazzaville that provides general clinical services. The hospital, with over 300 staff and a 23member CMT, provides health care for a population of more than 200,000 people, half of whom are farmers. The Chinese government contributed more than USD 6 million for the construction. The hospital currently ranks among the top three public hospital in the capital area. 22 23 Critics have noted that, although this facility construction often filled gaps in critical infrastructure, it is not always well integrated into the local health system. Whereas in China the state might be able to use its authority to integrate the new infrastructure, more-decentralized African health systems cannot typically do so. There were also concerns that China's piecemeal approach to supplying personnel and infrastructure cannot substantially contribute to the health improvement of Africans. Ray Yip, the former director of the China Program at the Bill and Melinda Gates Foundation, stated, "Those all represent a substitution approach. [The Chinese] go to a hospital, they run the service for a year, and during that time people in the catchment area benefit. But when they leave, there is not much left behind. So, it's not a bad thing but in terms of impact, it's relatively small." 24
Health Professional Training Programs
In addition to infrastructure and CMT support, China also provides professional training, especially in such medical specialties as obstetrics and gynecology (ob-gyn), surgery, pathology, cancer treatment, neurology, Chinese medicine, trauma, and cardiac surgery. One example is the China-Canada West Africa Cardiology Collaboration Program implemented in Ghana in 2014. The program has trained dozens of cardiology doctors and nurses and raised clinical capacity for countries in West Africa. One graduate conducted the first cardiac surgery in Ghana. In addition to the clinical training, the program also helped organize the first epidemiologic survey on cardiovascular disease risks in the region, which provided critical evidence used by the health policymakers at Ghana's Ministry of Health.
Public Health and Health Security Program Support
Eager to change the country's damaged public health image associated with the initial mishandling of the 2002-2003 severe acute respiratory syndrome (SARS) outbreak, the Chinese government launched an unprecedented response to the Ebola epidemic in West Africa in 2014-2016. 25 On March 24, 2014, right after Guinea health authorities confirmed the presence of an Ebola outbreak, the Chinese embassy sent warnings to Chinese nationals there. In early April, the Chinese government provided Guinea emergency humanitarian aid and followed with emergency assistance to Liberia and Sierra Leone. In August, China's State Council mobilized action across 23 ministries and departments, dispatching a CMT to West Africa days after WHO declared Ebola a Public Health Emergency of International Concern. The Ebola team deployed to West Africa was one of the largest CMTs, with about 1,200 clinicians, public health experts, and military medical officers. They opened a 100-bed treatment unit in Liberia and established three field demonstration sites while providing free treatment. 26 Within six months, China also built a biosafety level-3 laboratory in Sierra Leone, transporting all construction materials in 87 days. 27 Domestically, China accelerated the development of Ebola diagnostic kits and medical countermeasures. In November 2014, the Chinese Food and Drug Administration (FDA) approved the test reagent developed by three Chinese firms, making China one of the few countries that could produce diagnostic kits. One diagnostic test was approved by WHO in May 2015. 28 Although China's overall humanitarian contributions to the 2014-2016 Ebola pandemic was dwarfed by those from the United States and the United Kingdom, 29 the Chinese government's efforts impressed the international community and may set precedent for China's future engagement in public health emergencies.
Another global health aid milestone is China's contribution to the establishment of the African Center for Disease Control (ACDC). ACDC was proposed by the African Union to help Africa build capacity in pandemic surveillance and responses, including disease surveillance, rapid responses, laboratory systems, information systems, and public health research. The headquarters is in Addis Ababa, the capital of Ethiopia and the headquarters for the African Union. The Chinese government signed the agreement to construct the ACDC headquarters building on June 24, 2019. 30 The new office of Global Health under the Chinese Center for Disease Control and Prevention also sent public health experts to serve as technical advisors and provide training at the ACDC headquarters.
Pharmaceutical Donations, Production, and Investment
According to the Chinese Ministry of Commerce, China has donated 38 million doses of antimalarial medicine and USD 10 million worth of equipment to antimalaria centers in more than 40 countries since 2006. 31 From 2010 to 2012, China donated 60 batches of antimalarial medicine, hepatitis A vaccine, and cholera vaccine. China's donations peaked in 2012 and were halted because of the concerns of the quality of the medicine, tied to a lack of brand recognition and clinical trial evidence. 26 Even though artemisinin has been approved by WHO and ACT became the preferred treatment for malaria in East Africa ten years ago, the appreciation of China's donation of antimalarial medicine was hampered by counterfeit medicines resulting from regulatory failure in East African countries and unscrupulous business practices that flooded the markets with fake drugs. As the journalist Kathleen McLaughlin reported in 2013, "The deadliest problem remains counterfeiting and fakes, risking lives and threatening to kill China's potential for real medical aid in Africa." 32 China is also the world's largest provider of active pharmaceutical ingredients (APIs) for the production of antiretroviral treatment (ART) HIV medicine. In 2010, 873 tons of APIs were produced in China, but only 1.9 percent were used in China for ART medicine production. The majority of the APIs were exported to pharmaceutical manufacturers outside China. 33 Currently, only a few medicines and testing kids from China for HIV and malaria were approved by the U.S. FDA or WHO. Even though China produces a sufficient supply of 48 vaccines for 28 diseases for its 1.3 billion population, only one vaccine (Japanese encephalitis) has been prequalified by WHO.
The lack of international qualification for Chinese medical products is partly attributable to the fragmented Chinese pharmaceutical sector. Researchers estimate there are 5,300 to 7,000 local manufacturers, each with a small share of the Chinese domestic market. 34 The market, however, is the second largest in the world, grew at a compound annual rate of 16 percent between 2010 and 2014, and is forecasted to grow 9.1 percent between 2015 and 2019. 35 The market is currently dominated by generic medicines without patent protection, and many companies have a varying degree of API business mixed in with formulation business, conduct both a distribution and a manufacturing business, and sell both traditional Chinese medicines and Western medicines. The reliable data are often associated with supply chains for hospital sales of prescription drugs in the top-tier cities and large hospitals. Those that provide supply only for smaller cities tend to have little or unreliable data. 36 The government has been seeking to consolidate the pharmaceutical sector and increase the average size of firms to support quality inspection and improvement. The latest national recommendation for the 13th Five-Year Plan specifically aimed to have all medicine on the National Essential Drug List go through bioequivalence testing by 2020. 37 China is the largest manufacturer of vaccines in the world, producing 1 billion doses each year-about 20 percent of the global supply. Currently, the majority of the vaccines produced in 32 Kathleen McLaughlin, "Fake Fake Drugs from China: What's Stopping a Cure for Malaria in Africa?" Atlantic, June 11, 2013 (https://www.theatlantic.com/china/archive/2013/06/fake-fake-drugs-from-china-whats-stopping-acure-for-malaria-in-africa/276750/). 33 China supply the domestic market, contributing to China's record-low immunization expenditure per capita ($20 per person in 2009). In 2011, China passed the WHO vaccine regulatory assessment, which allowed Chinese suppliers to qualify for UN procurement. In 2013, the WHO prequalification of the Japanese encephalitis vaccine licensed by China's FDA was another big step forward for China being competitive in the global supplier market. Dr. Lance Rodewald, the head of WHO's Expanded Programme on Immunization (EPI) in China, commented that the news was "really terrific, as they have made it possible for the United Nations and other agencies to procure life-saving vaccines for countries without the capacity to make high quality vaccines or the resources to purchase them." 38 However, the hope for a fast and widespread vaccine prequalification may prove to be unrealistic because of the lack of incentives for Chinese manufacturers. Many would rather focus on the domestic market than invest in a lengthy and expensive prequalification process. The Japanese encephalitis vaccine prequalified by WHO succeeded only after years of wide-ranging technical support from PATH, 39 with funding from the Bill and Melinda Gates Foundation.
In recent years, the Chinese government has encouraged Chinese pharmaceutical enterprises to invest in Africa. In 2017, Liaoning-based Neusoft Medical Systems signed a deal with the Tanzanian government to build a medical equipment manufacturing facility, the largest in Africa. 40 In doing so, China is hoping to invest in the long-term market in Africa and capitalize on vertical integration with the Chinese suppliers of APIs-that is, the factories will obtain Chinese APIs without additional payment before the production. The commitment of Chinese API supply will help small African manufacturers reduce preproduction cost and become more competitive.
Motivations and Vision
Even though China's global development assistance was historically overshadowed by the United States, United Kingdom, Japan, and other Organisation for Economic Co-operation and Development (OECD) countries, no one can deny the significance of China's transformation from a recipient of foreign aid to a critical provider of development resources in the Global South. A 2017 analysis showed that China had emerged as an important participant in global health, serving as a source of overseas development assistance and DHA, sharing concerns about cross-border infectious disease threats, joining in global health governance, and participating in global sharing of knowledge and technology. 41 To understand China's plan for global health, we can first review China's motivations in the historical context.
China's early external assistance programs in the 1950s to 1980s were clearly motivated by finding global political partners when facing the pressure of perceived U.S. containment and competing with Taiwan for diplomatic recognition. China's total foreign aid amounted to 6.9 percent of its GDP in the last years of Mao's era. 42 After a relatively quiet period during the 1980s and 1990s, when China received global donors' assistance in its own economic reform and development, China reinitiated its foreign aid program in the mid-1990s. China's foreign aid in this later era was designed to pursue common economic development and was overseen by the Ministry of Commerce. In 2000, China hosted the first Forum on China-Africa Cooperation, a new multilateral venue that became the main platform for cooperation between Beijing and African partners. In recent years, China has been aware of the skeptics and criticisms from international societies on the lack of transparency and coordination among its foreign aid projects.
In this context, several specific reasons for China's current increasing contributions to global health emerge.
Pandemic and National Security
Like other countries in the era of globalization, China realized the outbreaks of infectious disease and increased global mobility have posed increasing challenges to global health security. The 2002-2003 SARS pandemic and the provincial governments' mishandling of the early cases is still a fresh memory of many Chinese officials and public health workers. SARS-a deadly and highly contagious virus-borne disease-originated in southern China. For three months, the local government denied the epidemic, causing the deadly virus eventually to spread to 37 countries. This resulted in more than 8,000 infections and 775 deaths, cost China $25.3 billion from the interrupted international trade and productivity, and slowed its GDP growth by 1-2 percent in 2003. 43 In 2016, China announced its first imported yellow fever case associated with a 32-year-old Chinese citizen who had worked in the Luanda Province, Angola, since 2009. The patient developed a fever and chills on March 8, 2016 (day 1), Beijing time and returned to Beijing on March 10, 2016 (day 3), after 22 hours of traveling. He was admitted to the intensive care unit at an infectious disease hospital in Beijing and died on day 9, despite an aggressive treatment. 44 This first yellow fever case in Asia, which originated from an outbreak of yellow fever in Angola, confirmed China's pandemic concerns, particularly at a time when the scale of China-Africa trade and travel volume had been rapidly increasing. With 1.1 million members of Chinese diasporas in Africa and 100,000 African migrants among many other immigrants in China, 45 China has legitimate concerns about pandemics' impacts on its own national security.
Protecting China's Economic Activities and Investments
Another global health concern is pandemics' impact on China's economy, given its increasing dependence on active global trade and developments. BRI is committed to the financing and implementation of large infrastructure projects in many countries in Africa, Latin America, and Asia. Many BRI projects attract international and domestic migrants and concentrate a large quantity of labor and capital in small areas that traditionally have high disease burdens and an underdeveloped health care system. Protection against disease risks and pandemics will be essential to achieve BRI's economic goals. 46 Therefore, although BRI is primarily economic, there are important health dimensions. In a 2017 BRI meeting to promote health cooperation, a Beijing communiqué was adopted by more than 30 health ministers. Seventeen bilateral memoranda of understanding were signed between China and BRI countries and agencies, such as UNAIDS (Joint United Nations Programme on HIV/AIDS), Global Fund, and Gavi, the Vaccine Alliance. The agreement covered health security, maternal and child health, health policy, health systems, hospital management, human resources, medical research, and traditional medicine. The Chinese government plans to launch four networks-public health, policy research, hospital alliance, and health industry-to promote global health collaborations along its BRI projects. 47
Improving China's Global Image
As the antiglobalization sentiment rose in many Western countries and the traditional global DHA funding from the United States and its allies plateaued, China's overseas aid budget grew between 2013 and 2015, and China is poised to become a vital global donor. 48 In a way, the recent establishment of a department of global health at China CDC and China International Development Cooperation Agency (CIDCA) was China's response to some of the international criticism of its global development programs. 49 The agencies were tasked to lead reforms to improve the efficiency and effectiveness of China's foreign aid by reinforcing central government control and providing coordination of its historically decentralized foreign aid activities (such as province-based CMT and friendship programs). This transition will also include the growing differentiation of foreign aid programs (coordinated by CIDCA) from the commercial financing packages (under Ministry of Commerce). China also seems to want to counter some of the foreign concerns about the financial and environmental risks of BRI infrastructure programs (rogue donor and debt trap diplomacy) by starting to carefully integrate a greater range of socially conscious projects in environmental protection, public health, and education. 50 In addition, CIDCA hopes to promote and facilitate policy research and recommendations pertaining to Chinese foreign aid. Compared with many Western countries, China is still new to building its professional and organizational capacity for global governing (e.g., global linguistic, cultural, and political research). Global health is a brand-new academic field in China. 51 There is also a gap in the scholarly work and research on international development and an urgent need to provide adequate training to global health professionals. The agencies working on aid can barely keep pace in recruitment and training with the growth of China's aid-related ambition and its ever-expanding on-the-ground operations and expenditures. Both the department of global health at China CDC and CIDCA are currently encountering difficulties with recruiting sufficient numbers of suitable staff. Many criticisms regarding the transparency of China's aid programs 52 are often due to the decentralization of the aid programs and the fact that China's current system fails to coordinate data collection and evaluations. As a consequence, China has a difficult time showcasing its global health contributions and impact, compared with the leading countries in the field. The new agencies are expected to change that.
Vision-Future Plan
In the next decades, China will focus on a number of global health areas. 53 First, the Chinese government hopes to consolidate and centralize the governing body on global development aid projects and conduct comprehensive evaluations of the projects, especially on sustainability measures and clarifications on the long-term (aid-recipient) country responsibilities to ensure the sustainability of the aid impact. Second, the government hopes to design and implement capacity-building programs in global health, focusing on training in policy, technology, and management. Focus areas include health finance, public health policy design, pandemic preparedness and response, quality control on health products, and traditional Chinese medicine development. The capacity building will rely on on-the-job training, new academic department and management degrees in medical and public health programs, and academic exchange programs. Third, China hopes to emphasize more public health intervention and health system building rather than clinical aids in its DHA programs. Examples including antimalaria surveillance and intervention in the Mekong basin, schistosomiasis control in Africa, and implementing 100 maternal and child health promotion projects in developing countries. Fourth, the government hopes to strengthen collaborations between its DHA programs with multilateral organizations, such as WHO, UNICEF, Global Fund, and Gavi, the Vaccine Alliance. Lastly, the government proposes to combine China's DHA and financial investment with infrastructurebuilding programs to facilitate biomedical industry development in Africa.
U.S.-China Collaborations in Health
The United States and China have collaborated for more than two decades on infectious disease control (HIV/AIDS, influenza, and emerging infections), cancer, and other noncommunicable diseases. 54 (2) developing a comprehensive influenza surveillance system by enhancing influenza-like illness reporting; (3) strengthening analysis, utilization, and dissemination of surveillance data; and (4) improving early response to influenza viruses with pandemic potential. In 2014, China expanded its surveillance and response system to include 408 laboratories and 554 sentinel hospitals and trained 2,500 public health staff. CNIC established viral drug resistance surveillance and platforms for gene sequencing, reverse genetics, serological detection, and vaccine-strain development. CNIC also built a bioinformatic platform to strengthen data analysis, publishing weekly online influenza surveillance reports in English and Chinese. The surveillance system collects 200,000-400,000 specimens and tests more than 20,000 influenza viruses annually, which provides valuable information for WHO influenza vaccine strain recommendations. CNIC now provides training for other countries to improve global capacity for influenza control. disorders, diseases of the eye and visual system, mental health, and neurological disorders. Partnering U.S. and Chinese investigators must work jointly to submit identical applications to NIH and National Natural Science Foundation of China (NSFC), respectively." 55 These collaborations share common goals for improving the practice of public health and strengthening public health institutions in detecting and responding to public health problems in the United States and China. Despite common goals and challenges faced by both countries, there are ideological and strategic differences in the United States' and China's approaches to foreign assistance. Whereas most U.S. foreign aid is provided by grants, China's programs are financed by loans. 56 The West's approach to aid includes conditionality and selectiveness, which assumes that aid works best in well-governed countries where corruption is not a significant problem; therefore, poorly governed countries are often denied aid. 57 One could argue that a problem with such an approach is that the countries that fail to fulfill these conditions are the ones most in need of assistance. In contrast, China's aid to Africa is claimed to be unconditional with "no ties," which means that China does not impose any political or economic conditions for the recipient countries.
On a tactical level, China and the United States take different approaches to global health crisis situations. The United States and other Western nations tend to favor a "vertical" approach that focuses on capacity building to eradicate a disease's burden through boosted personnel, medical resources, and research. For example, the United States' largest global health programthe President's Emergency Plan for AIDS Relief (PEPFAR)-accounted for 61 percent of U.S. global health funding in FY 2018, or USD 6.6 billion. The funding targets the prevention and the treatment and care of HIV/AIDS. 58 In FY 2019, three-quarters of the USD 11 billion in U.S. global health assistance funding focused on three diseases: HIV, tuberculosis, and malaria. After adding 5 percent for health security, 80 percent of the U.S. DHA focuses on infectious diseases. 59 China's global health aid tends to take a "horizontal" approach centered on building infrastructure to create a system-wide expansion of access to medicine and health care. As mentioned, the 2017 Beijing BRI health forum featured collaborative agreements with 30 ministries of health and multilateral organizations in such areas as health security, maternal and child health, health policy, health systems, hospital management, human resources, medical research, and traditional medicine, without naming any specific disease. Instead, the Chinese government highlighted the goals to build four networks-public health, policy research, hospital alliance, and health industry-to promote global health. 60 It is not a conclusion that disease-specific approaches will neglect system building, nor that infrastructure-and network-building approaches would ignore the local epidemics. This type of labeling of the programs and funding reflects the different measures for outcomes. It raises concerns because many developing countries are experiencing epidemiologic transition-where chronic diseases cause the majority of deaths and limit economic productivities. 61 The infectiousdisease-driven global health approach may miss the target.
Nevertheless, these different approaches, while making collaboration difficult, can also be complementary in nature to benefit the recipient countries. African nations have also benefited from the competition introduced into the field of international assistance by China's more-robust foreign aid activities since 2006. This competition has given African governments (including the less stable countries) options and leverage with respect to foreign donors.
Recommendations for Future U.S.-China Collaborations in Global Health
As the world's two largest economies, the United States and China face increasingly similar challenges in health: Domestically, both face a rapid increase in health expenditures because of aging societies, an increase in chronic medical conditions, and an increase in substance use disorders. Globally, both face pandemics, climate-change-induced health problems, mass migration, and bioterrorism. Past U.S.-China collaboration in data and technology sharing on pandemic surveillance, public health system building, and biomedical research have benefited both countries and the world. Unfortunately, given the increased tension between the two countries on trade, technology sharing, and security concerns, bilateral collaborations on health-such as data sharing on surveillance and innovative biomedical research-may suffer. In this context, I would recommend for your consideration the following initiatives.
Collaboration on Global Health Capacity Building
How much China can contribute to global health depends on its personnel and management capability. Until the Chinese government builds a professional workforce to configure its longterm national global health strategy, collect reliable programmatic data, conduct timely evaluations on program effectiveness, and build confidence to embrace the recipient country's culture and language, we will continue to see China's global health aid programs fragmented and in a "hit-or-miss" style without much transparency (e.g., lack of systematic data records), compared with those from more established countries. It may take China five to fifteen years to train its public health professional cohort to work abroad with a more comprehensive vision. Meanwhile, the U.S.-China collaborations should continue on global health training, including scholar and student exchange programs, short-term training on program management, and global health research conferences to help China accelerate its progress toward building an efficient global health workforce. Unfortunately, the concern surrounding the security, technology, and political calculations from both countries will inevitably hurt the established networks on pandemic preparedness and hinder further integration of a global health alliance. I hope the U.S.-China Strategic Economic Dialogue can reopen and be used to incorporate global health collaborations.
Encourage Beijing's Greater Collaborations with Multilateral Organizations
In the past 60 years, China has responded positively to and made progress as a participant in global governance. China's recent prominence in global health has contributed to the UN agencies' missions and opened China to being more receptive to feedback and guidance from WHO, the World Bank, and the International Monetary Fund. The Chinese government holds its reputation working with international institutions in high regard. In a way, one might say that the United States has been quite successful in its Cold War-era goal of reaching out to then-isolated China and including it in the global order. It seems to be counterintuitive to discredit China's contributions when it is starting to take more responsibilities and contributing more as an active member of the global governing system.
Work Toward Regulatory Harmonization
Because China became the largest manufacturer of health products, provider of pharmaceutical ingredients, and producer of vaccines in the world, it is critical that the Chinese government strengthen regulatory structures to ensure the quality control of these products. The government is consolidating the fragmented pharmaceutical sector and fostering larger and stronger companies in its recent five-year national plan. Such action will pave the way for the rigorous regulation implementation. Continuing collaborations between the U.S. FDA and Chinese FDA can help strengthen the process of adopting consistent best practice to regulate medical product manufacturing and development. Capacity building in biomedical regulatory science, similar to that for the global health professionals, is an urgent need in China.
Collaboration on China's Drug Policy
Recent RAND research has brought up concerns about China as an exporter of the vast majority of illicitly sourced synthetic opioids. Lack of regulatory oversight, local corruption, and an abundance of chemical manufacturers in China contribute to this potential global health risk. The Chinese government has taken some steps to stop the trend, but producers are quick to adapt. 62 Since most of these synthetic drugs are exported to other countries, China itself has not yet faced the prospect of user-associated morbidity and mortality consequences experienced in other countries. The current concern is whether the Chinese government has the political will and capability to control the situation. I recommend that the United States consider employing lessons from the two recent successful public health programs in China-tobacco control and influenza surveillance-and apply these models to the synthetic drug epidemic.
 Leverage multilateral organizations' action on synthetic drugs and provide a cost model-the tobacco control case study: China is the world's largest producer and consumer of tobacco. The Chinese government has resisted the WHO Framework Convention on Tobacco Control (FCTC) for years out of fear of losing large government revenue from the tobacco industry. Eventually, however, the government's pursuit of international recognition in public health and the demonstration that the cost on health care for tobacco users exceeded the profit gained led to the government's decision to implement the WHO FCTC. 63 As we learned from the tobacco control process, working with the multilateral international organizations, such as WHO, may be the best channel to obtain the Chinese government's collaboration on this action, since the government values its reputation at the UN. In addition, cost-effectiveness analysis, particularly when projecting the increased use of synthetic drugs in China, can provide strong evidence for the public health agencies to convince the government to take action on the illegal practice.  Build a surveillance and response system on synthetic drug use-the influenza surveillance system case study: CNIC and U.S. CDC collaborated on capacity building in seasonal and novel influenza prevention and control strategies in China and beyond. The collaboration also strengthened real-time data analysis and dissemination and provided critical technical support when the Chinese government committed USD 46 million to expand the pandemic response system to influenza and other emerging diseases. 64 CNIC, in return, provided valuable clinical, lab, and epidemiological research and data to WHO and the U.S. CDC. CNIC became the sixth WHO Collaborating Centre for Influenza in 2010 and now provides training for countries to improve global capacity for influenza control. Expecting a growing epidemic of synthetic drug use in China and other countries, I recommend applying a similar surveillance model to that of influenza to document synthetic drug use and inform the coordinated response.
